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Water Tank, having two inflow pipes, A, B, beginning to flow at same moment, 


AVERAGE AND PROBABILITY. 


Circle, two random lines cut a given, to find chance they intersect within circle. 


Circle, to find average area of all squares inscribed in sector of. 193 _.__.-------- 189-190 
Circle, a random diameter is given. Find chance that it intersects (1) random 

chord; (2) random chord through random point, etc. 195_.---.--------.---- 210-211 
Square, a point taken at random in a, is center of a circle whose radius is half side 

of square. Find area of part of circle within square. 192._......---------- 111-112 
Triangle, find mean area of, formed by joining three points taken at random 

CALCULUS. 
Circle, prove that, is only plane curve of constant curvature. 262._......-------- 206-207 
Circle, are of semi, stretched out straight and perpendiculars erected, each equal 

Curvature, join of the center of, to origin is a; in usual notation, ete. 164_-____-- 234 
Curves, find, possessing the property that the tangents 7'P and TQ to inner one al- 

ways make equal angles with tangent T7" to outer. 265__.__.------------- 234 
Differential: Equation, solve certain, 259 185 
Evaluate certain definite radical integral. 258 __..._----.------------------------ 165-166 
Evaluate definite trigonometric integral. 248 __.....__...------------------------ 13 
Functions, find in terms of x, c1 x, c2 x, defined by certain relations. 251___------ 42° 
Helix, wire wound in.form of, find equation of a section of wire by plane perpen- 

Integrate a certain differential equation of second order. 247__..-.-------- 12-18, 41 
Ike, running to catch Jim, keeping him ‘‘dead ahead,’’ etc. 249__.__.__-_-------- 13-14 
Inflections, to find maximum number of, in two certain quartic cutves, etc. 253__ 90 
Point, find, such that sum of squares from n given points shall be minimum, etc., 263 233-234 

* Prove certain summation equal to a given number. 261__------..------. ..------- 206 
Prove certain summation equal toa given number. 256.-_...__------------------- 137-138 
Prove two certain definite integrals equal. 257_..._--------------.-.------------- 164-165 
Value, find general, of wu and v in terms of x, satisfying certain differential equa- 

GEOMETRY. 
Anite, to trisect: by means Of tractrix. (900.2... 11 
Circles, lines drawn from fixed point P; meeting circle in Pe, find locus of point P 

Circle described around origin. At end of a uniformly revolving radius, a line 

equal to diameter is pivotal, 1l 
Circle, encloses two tangent circles, find nth tangent circle. 326__...._...-______- 133-134 


Circle, to find locus of fixed point of, rolling along axis of upright cylinder, ete. 329, 164 
Curves, find all, such that normal lengths intercepted by sanenene axes are in 


Line, pivoted at origin, revolving with constant angular velocity, intersects another, 


Lines, determine analytically when three in plane, appear of same length. 335___ 230-230 
Parabolas, co-vertical, axes at right angle. Circle is drawn and cut by straight 
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Right-angle, to prove greater than a right-angle. 383___._..._..._.____--.__-___- 205 
Sphere, to find volume of certain part of hemisphere. 828_______-___-__--_______- 162-163 


Spheres, center of two, are at extremity of a line, 2a, in which, as diameter, a cir- 
cles described. Find point in circumference from which maximum spherical 


Surfaces, find all, such that normal lengths intercepted by coordinate planes are in 

Tangents, spherical, from any point in produced spherical chord to two intersecting 

Triangle, bisectors of base angles equal, to prove triangle isosceles. 123 _________ 37 


Triangle, from point in plane of, perpendiculars are demitted upon sides, etc. 820 37-40 
Triangle, isosceles, through any given point P in plane a line is drawn cutting sides 


Triangle in triangle is formed by joining feet of medians, etc. 327 ____-_-_-.____ 135-136 
Triangle, through point in plane of, to draw line so as to divide perimeter into two 

MECHANICS. 
Circle, two uniform hinged rods are placed over smooth vertical, etc. 213________ 187-188 
Curve, determine, along chord of which a particle will slide under force of gravity, 

Circles, give axomatic principle of physics which is equivalent to theorem of com- 

Elliptic wire, axis verticle, has small ring sliding on it connected by elastic string 

Earth, given distance from sun, radius, mass, etc., find total energy in ergs (2), 

Forces, two centers of attraction, having given ratio and influence reducing as sec- 

Foundation, distribution of weight of, is W pounds per sq. foot. Show that foun- 

dation must be that ete. 180 42 
Particle, inelastic, is projected in direction BD, ete. 214___--_-------------------- 188-189 
Parabola, portion of, bounded by curve, axis, and ordinate, ete. 207-_.-..---_---- 114 
Pegs, a vertically over b. A string, AD, with two jointed rods, etc. 212______-_- 167 
Rod, length ag%, weight aW, has at each end a smooth ring which can slide on 

Scale Pans, hanging at rest over pulley, two particles are let fall into each, ect. 208 15 
Triangle, formed of three weightless rods, mid point of which are smooth rings, 

MISCELLANEOUS. 
Angles, given two small, to show an approximate value of their ratio. 172__..142, 190-191 
Find finite values of in log 20 
Find rational number such that //n<r<)/m, mand real. 170... 44-45 
Limit [¢(x) as show, ete. 171 45 
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NUMBER THEORY AND DIOPHANTINE ANALYSIS. 


Find multiply perfect numbers of ” prime factors, etc. 148 

Find prime numbers p for which «2—pxz—px—z+p 2—3=0, has more than two sets 
of positive integral solutions. 

First of Williams’ 14 challenge problems. 143 

Find two nuinbers whose difference is equal to difference of their cubes. 

Highest factor, given, of prime contained in factorial m, etc. 141 

If 4n-+-3 is prime, 2(4n!)+1 is divisible by 4n+-8, etc. 147 

Ninth of Williams’ 14 challenge problems. 

Prime, if p is, (p4—1) (p2—1) has no factor of form 1+-:3z2, ete. 

3(p—1) 2 p p—1 4(p—8) 
Prove geometrically, [V/np], ete. 152... 235-286 
n= 

p and q primes, m andnany integers, find cases in which pm—gn =1 is satisfied. 155 236-237 

Series, in recurring, u3=0, 71=0, u2=2, where scale of relation is un+3= 
Un+1+Un, prove, ete. 

Twelfth of Williams’ 14 challenge problems. 


‘ 


ofa passage in Ward’s Lives of the Professors of Gresham College (1740) is 


THE 
AMERICAN 
MATHEMATICAL MONTHLY. 


Entered at the Post-office at Springfield, Missouri, as second-class matter. 


VOL. XV. JANUARY, 1908. * NOAA 


NOTES ON THE HISiORY OF THE SLIDE RULE.* 


By FLORIAN CAJORI, Colorado College, Colorado Springs. 


Few instruments designed for minimizing mental labor in computation 
offer a more attractive field for historical study than the slide rule. Its 
development has reached in many directions and has attracted a great vari- 
ety of intellect. Not only have writers on arithmetic been drawn to it, but 
also carpenters, excise officers, practical engineers, chemists, physicists, and 

‘mathematicians, including even the great Sir Isaac Newton. 

And yet, the history of this instrument has’ been neglected to such an 
extent that gross inaccuracies occur in standard publications. 

The first point I desire to make relates to the invention of the straight- 
edge slide rule. One of our American manufacturers of slide rules has an 
instrument on the market, called the ‘‘Gunter slide rule’’ and claims that it 
“4s the original form of the slide rule.’’ As a matter of fact Gunter never 
invented a slide rule. What Gunter did do was to publish in 1620, six years 
after Napier’s publication of his logarithms, a work containing a description 
of Gunter’s ‘“‘line of numbers,’’ which, when mounted upon a scale was. 
called ‘‘Gunter’s scale.’’ On it distances were taken proportional to the 
logarithms of numbers; it was logarithms laid off upon straight lines. But 
Gunter’s scale contained no sliding parts and, therefore, was notaslide rule. 

Charles Hutton, in his Mathematical Dictionary (Art. ‘‘Gunter’s 
Line’’), and also in his Mathematical Tables, ascribes the invention of the 
slide rule to Edmund Wingate, 1627, but he nowhere substantiates his 
statement by reference to any of Wingate’s works. De Morgan in his 
article “‘Slide Rule’’ in the Penny Cyclopaedia (1842), and in later publica- 
tions, ascribes the invention to William Oughtred, a famous writer of 
mathematical text-books, 1632, and denies that Wingate ever wrote on the — 
slide rule. It will soon appear that De Morgan was ill-informed on this 
subject, for he had not seen all of Wingate’s works, although his criticism 


well taken. Ward claims that Wingate introduced the slide rule into France 


*Read before the Southwest Section of the American Mathematical Society, in St. Louis, November 30, 1907. 
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